Regulation of prostaglandin-endoperoxide synthase 2 messenger ribonucleic acid expression in mouse granulosa cells during ovulation.
Normal ovulation in mice requires PG-endoperoxide synthase 2 (cyclooxygenase-2; COX-2) expression. This study examined the role of the oocyte and other factors in regulating steady state levels of COX-2 messenger RNA (mRNA) in granulosa cells. Multiphasic changes in the expression pattern of COX-2 mRNA were found, with peaks of expression 4 and 12 h after hCG treatment. Changes in relative expression levels in cumulus cells and mural granulosa cells occurred over time, with similar mRNA levels at 4 h, but higher levels in cumulus cells compared with mural granulosa cells at 8 and 12 h post-hCG. In cultured mural granulosa cells, LH, FSH, and oocytes promoted COX-2 mRNA expression concurrent with the first expression peak in vivo. At the same time, FSH, but not LH, treatment of cultured cumulus-oocyte complexes (COC) promoted COX-2 mRNA expression in cumulus cells. This response of cumulus cells to FSH treatment was largely dependent on the presence of either fully grown germinal vesicle stage or maturing oocytes, but not growing oocytes. At 8 h, COX-2 mRNA expression in FSH-stimulated COC was lower than at 4 h; however, oocyte coculture promoted COX-2 mRNA expression in cumulus cells. No second peak in expression occurred in cultured COC. However, coculture of COC with follicle walls promoted COX-2 mRNA expression in cumulus cells 12 h post-hCG; an effect augmented by oocytes. Therefore, the oocyte resident within ovulatory follicles produces a factor(s) that promotes expression of COX-2 mRNA by cumulus cells and possibly by mural granulosa cells. Thus, the oocyte probably plays an important role in promoting ovulation. However, the multiphasic changes in the pattern of COX-2 expression appear orchestrated by non-oocyte-derived factors.